Evaluation of Tier I screening approaches for detecting endocrine-active compounds (EACs).
In 1996, Congress passed legislation requiring the U.S. Environmental Protection Agency (EPA) to implement screening/testing strategies for endocrine-active compounds (EACs). In response, EPA convened the Endocrine Disruptor Screening and Testing Advisory Committee (EDSTAC) to advise the agency on a strategy to screen and test xenobiotics for endocrine disruption. EDSTAC completed their charter in 1998 by recommending a tiered screening and testing scheme to evaluate compounds for their potential to act as agonists or antagonists to the estrogen or androgen receptors, steroid biosynthesis inhibitors, or their ability to alter thyroid function. For Tier I, the EDSTAC-recommended screening battery comprised eight different assays, but EDSTAC also proposed two alternative batteries that were deemed worthy of further evaluation. The challenge currently confronting EPA is to choose among the Tier I screening options and then to standardize protocols, validate the assays, and determine the criteria for judging a compound as positive or negative in the battery. The purpose of the current review is to: (1) provide an overview of the three EDSTAC options, (2) evaluate the data currently available for the individual assays of the three EDSTAC options and discuss the strengths and limitations of each, and (3) provide a final recommendation for a Tier I screen based on the experiences of the authors who have used all of the individual assays under consideration by EDSTAC. The goal of this report is not to provide an exhaustive historical review of each assay, but rather to summarize some of the more relevant data from available published reports as it relates to current proposed study designs for those particular assays. Based on the current data, a Tier I screening battery consisting of in vitro receptor binding assays, a 3-day uterotrophic assay, and a 15-day intact male assay are recommended as the preferred approach on which future validation efforts should be focused. This screening approach is a mode-of-action screen that will identify specific types of endocrine activity. Because it utilizes many endpoints from the same test animals (i.e., it integrates), it is the most cost-effective and efficient option in terms of animal usage. The mode-of-action screening approach advances scientific understanding and is preferred over other options based on apical tests, as these essentially are reproductive effects screens that are not necessarily specific for endocrine activity. Because Tier II tests include the critical apical endpoints used in the pubertal models, a mode-of-action approach provides complementary rather than redundant data. By identifying the potential mode of action, critical endpoints can be included in Tier II studies that will be used to define dose-response curves and no observed adverse effect levels (NOAELs)/no observed effect levels (NOELs) for the compound.